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(54) Title: PIPE MOLDING APPARATUS WITH MOLD TUNNEL AIR TURBULENCE 




(57) Abstract: An extniding apparatus which extrudes continuous length of hollow plastic product has 
an extrudo* (3) which feeds molten plastic throug}i die equijMnent (5) to a mold tunnel (7) formed by 
side by side moving mold blocks (9). The apparatus includes air turt>ulence internally of the pix>duct 
within the mold tunnel to assist in setting shape of the product The air turbulence is provided by an air 
moviqg member (17) located internally of the product witiiin the mold tunnd and a power source for 
the air moving member. The powo- source is kicated extemany of the iiK>ld tunnd and a p^ 
is provided to feed power fiom the power souroe duou^ the die equipment to the air moving member 
without cooling of the die equipment 



wo 2004/045829 Al lllHBHiiliiliffllliiiillMMBI 



Published: 

— wish international search report 

— hrfore the ejq^imtion cf the time Omit for amending the 
claims and to he republished in the evetu of receipt of 
amendments 



For two-ietter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbre)nations" appearing at the begin* 
ning of each regular issue of the PCT Gazette, 



WO20(MAM5829 PCT/CA2003/001720 

- 1 - 

PIPE MOUIKQ APPARATPS WITH MQI J) TnMMBI. AIR TIlRBTTT.TCwr^ 

lyTRT.n nv THE mVENTIOKT 

The present invention relates to a molding 
5 apparatus using a moving mold tunnel with internal air 
txirbulence to help set shape of the product in the mold 
tunnel. 



20 



BACKGROmro OP TO E IMVEMTIOM 

It is known in plastic extruders which use moving 
mold tuzinels that it is important to provide efficient 
cooling within the mold tuimel. This efficiency is 
required because a moving mold tunnel is relatively short 
in length compared to fixed extruders. 

15 

Corma Inc. of Toronto, Ontario, Canada has over 
the last few years developed different cooling methods to 
cool plastic pipe formed dLn a moving mold tunnel 
extruder. Some of these methods have involved the 
pushing of air from the downstream end of the mold tunnel 
in an upstream direction into the mold tunnel. Corma 
Inc. has avoided the moving of cooling air in a 
downstream direction to the mold tunnel because this 
would necessitate the cooling air passing through and 
25 imdesirably cooling the actual die equipment. it would 
also heat the cooling air. This die equipment must stay 
in its heated condition to produce a proper flow of 
molten plastic through the die equipment to the mold 
tunnel . 

30 

SUMMARY OF THE PRESENT IMVEMTION 

Corma Inc. has now discovered that pipe made in an 
extruder using a moving mold tunnel can be assisted to 
set to shape within the mold txinnel using air turbulence 
35 only internally of the mold tunnel without necessarily 
having to add additional cooling to the air turbulence. 
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In view of the Corma Inc. discovery the present 
invention relates to an extruding apparatus which 
extrudes continuous length of hollow plastic product 
5 e.g., plastic pipe or the like and having internal mold 
tunnel turbulence. The apparatus coitqorises an extruder 
which feeds molten plastic through die equipment to a 
mold tunnel formed }yy side by side moving mold blocks. 
The plastic product is shaped within the mold tunnel. 

10 The apparatus includes means to provide air txirbulence to 
assist in setting shape of the product. The means to 
provide the air turbulence comprises an air moving member 
which is physically located internally of the product in 
the mold txmnel. Also provided is a power source for the 

15 air moving member. The power so\irce is however located 
externally of the mold tunnel and powers the air moving 
member through a power transfer which feeds from the 
power source through the die equipment to the air moving 
member. 

20 

In accordance with the invention as described 
immediately above, there is no transfer of moving air 
through the die equipment which would have an adverse 
affect of cooling the die equipment. In contrast, even 
25 though the power source for the air moving member is 
outside of the mold tunnel the only air movement is 
created internally of the mold tunnel with the means to 
transfer power from the pow.er source to the air moving 
meniber feeding through the die equipment. This transfer 
means does not produce any adverse cooling of the die 
equipment . 



30 



The feeding of power to the air movdLng member from 
the power source to the air moving meniber through the die 
35 equipment upstream of the mold tunnel eliminates the need 
to place additional working equipment at the downstream 
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end of the tunnel where it would be difficult to position 
because of the continuous outfeeding of the product 
through the downstrecun end of the tunnel. 

5 BRIEF D BSCRIPTTON OP THE DRAWIMGg 

The above as well as other advantages and features 
of the present invention will be described in greater 
detail according to the preferred embodiments of the 
present invention in which; 
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20 



25 



30 



Figure 1 is a schematic view of a plastic pipe 
extruder with a moving mold tunnel incorporating air 
turbulence within the mold tunnel according to a 
preferred embodiment of the present invention; 

Figure 2 is an enlarged view of the internal 
region of the mold tiumel trcm Figure 1; 

Figure 3 is a side view of die equipment with 
downstream end air turbulating features to be 
incorporated into a plastic pipe extruder with moving 
mold tunnel according to a further preferred embodiment 
of the present invention; 

Figure 4 is an enlarged view of the downstream end 
of the die equipment of Figure 3; 

Figure 5 is a side view of die equipment with 
downstream end turbulating featxires to be incorporated 
into a plastic pipe extruder with a moving mold tunnel 
according to yet another preferred embodiment of the 
present invention ; 



35 



Figure 6 is an enlarged view of downstream end of 
the die equipment of Figure 5; and 
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Figure 7 is an enlarged view of the downstream end 
of die equipment for use with a plastic pipe extruder 
according to still a further preferred embodiment of the 
present invention. 

nBTAIIiBD DESCRXPTIOH ACCX>RDIN6 TO TBB PREFERRBD 
EMBODIMENTS OP THE PRESEWT INVBMTION IH WHTPTT. 



Figure 1 shows a pipe extruding apparatus 
generally indicated at 1. ihis apparatus includes an 
10 extruder 3 which provides a supply of molten plastic 

along die equipment 5 to a moving mold tunnel generally 
indicated at 7. This mold tunnel is formed by mold block 
sections 9 to opposite sides of the tunnel. The mold 
block sections move side by side with one another and 
15 close aroxrnd the downstream end of the die equipment to 
provide a molding path for forming a continuous length of 
plastic pipe generally indicated at 15. Located on the 
downstream end of die equipment 5 is a cooling plug 13 
over which the plastic from the die equipment runs to 
help set the shape of the pipe which is also in place on 
the faces of the mold by suction through the mold blocks. 



In accordance with the present invention, air 
turbulence is created internally of the pipe 15 while the 
25 pipe remains in the mold tunnel. This air turbulence 
assists in setting the shape of the pipe while it is in 
the mold tunnel. 



The air turbulence is provided by means of an air 
moving member e.g., a rotor 17 which is physically 
located internally of the pipe at the downstream end of 
the cooling plug 13. In the embodiment shown in Figure 1 
of the drawings rotor 17 which, as better seen in Figure 
2 of the drawings, comprises a rotary wheel having a 
35 plurality of blades 18 peripherally of the wheel. This 
wheel is rotated by means of a drive shaft 19. This 
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drxve shaft fits through a chaimel 6 centrally of the die 
equipment 5 and then through a further channel 14 
centrally of the cooling plug 13 to the rotor 17. 

Shaft 19 has an upstream end which is located at 
the upstream end of die equipment 5 and which is rotated 
by a motor 23 located outside of the die equipment 
Motor 23 is powered by an electrical power supply 21 
wired at 25 to motor 23. 

Figure 3 of the drawings shows a modified version 
of a drive for a rotor internally of a moving mold 
tunnel. More specifically. Figure 3 shows die equipment 
31 and associated cooling plug 41. Provided at the 
downstream end of cooling plug 41 is a turbulence 
creating rotor 33. In this case, the motor 35 for 
rotating the rotor 33 is located directly beside the 
rotor. -The cooling plug 41 is recessed at its downstream 
end providing mounting support for motor 35. Motor 35 
then includes a shaft 34 extending to rotor 33. 



The wiring 39 which provides electrical power for 
motor 35 feeds centrally through cooling plug 41 in an 
upstream direction back through a central channel 37 
25 provided in die equipment 31. This wire then connects to 
a power supply outside of the apparatus. 



In both of the above cases the rotor is operated 
by an electrically driven motor which in one example is 
located outside of the die equipment and the mold tunnel 
and which in another example is located directly within 
the mold tunnel. However, in both cases the electrical 
power for the motor is located outside of the die 
equipment and in neither case does the connection from 
the power to the rotor produce any cooling of the die 
equipment . 
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Figiires 5 and 6 show another preferred embodiment 
of the present invention. According to this embodiment a 
bladed wheel air moving member 65 is provided at the 
downstream end of a cooling plug 58 which is in turn 
provided at the downstream end of die equipment 51. The 
cooling plug, the downstream end of the die equipment and 
the bladed wheel 65 when in use will all be located 
internally of a moving mold tunnel of a plastic extruder. 



In this particuleur embodiment the die equipm^t 51 
has a central channel 53 which feeds water under pressxire 
to the closed coils 59 which wrap helically around 
cooling plug 58. Die 51 is well insulated around the 
15 water feed passage 53 to ensure that the die is not 

adversely cooled by the water and to further ensure that 
the water is not significantly heated by the die before 
it reaches the cooling plug. 

20 In accordance with the present invention, the 

pressurized water flowing through the die and then 
flowing through the cooling plug is outlet from the 
cooling plug at a further flow line 61. This flow line 
directs the water still xinder pressure into a water 

25 turbine 63. Water tiirbine 63 is connected by drive shaft 
64 to bladed wheel 65. The water turbine is sealed so 
that the water in the turbine does not escape into the 
mold tunnel but rather exits the turbine at a water 
outlet 67 which then flows back through passage 53 in die 

30 equipment 51. 

The source of pressure for the water which drives 
turbine 63 and rotates rotor 65 is provided externally of 
the die equipment. In this case, the flow of pressxirized 
35 water from that source provides the transfer of power 
from the pressurized water source through the die 
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equipment to the tiirbine and the rotor. 

Pigf\ire 7 of the drawings shows another preferred 
embodiment of the present invention. According to this 
embodiment, an air turbulating system generally indicated 
at 71 is used to assist in setting shape of a plastic 
pipe P internally of a mold tunnel of a plastic extruder. 
Turbulating system 71 comprises a propeller style blade 
formed by a plurality of blade members each of which has 
a larger outer blade portion 73 and a smaller inner blade 
portion 75 secured to a drive shaft 77. Drive shaft 77 
extends in an upstream direction centrally through a 
cooling plug 79 and die e<iuipment 81 of the extrusion 
equipment. Once again, the power supply for rotating 
15 shaft 77 and the propeller style blades mounted to the 
shaft is located externally of the die equipment. 

In this particular embodiment the propeller 
styling of the blade creates an extremely efficient air 

20 flow pattern. More particularly, the turbulence created 
by the outer blade portions 73 is greater than the 
txirbulence created by the inner blade portions 75 of the 
blades. This produces an air flow pattern internally of 
the mold tunnel in which the air moved by the outer blade 

25 portions indicated by arrows 74 is relatively high 

pressure air forced to move in a downstream direction 
along the inner surface of pipe P. This air txirbulence 
along the pipe helps to set the shape of the pipe while 
it is in the mold tunnel. 

30 

As a result of the above, air internally of the 
pipe which becomes heated as a result of its proximity to 
the pipe is forced out the open downstream end of the 
mold tunnel by the blades. At the same time, blade 
35 portions 75 of the blades which produce a much lower air 
pressure than blade portions 73 act as a negative 
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pressure air draw. Therefore the inner blade portions 
draw cooler air in the direction of arrows 76 from 
outside of the mold t\annel into the open end of the 
tunnel in an upstream direction back to the propeller 
5 blade. This air then acts as make-up air for the air 
displaced in the downstream direction by the blades and 
has the benefit that it is cooler than the displaced air. 

If additional setting of the pipe in the mold 
tunnel is required then fxirther make-up air specifically 
cooled for pipe cooling purposes can also be introduced 
from the downstream end of the mold tunnel, m addition, 
moisture as indicated at 81 can be added to the make-up 
air to provide for fvirther cooling of the pipe in the 
15 mold t\innel. 
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Although various preferred embodiments of the 
present invention have been described in detail, it will 
be appreciated by those skilled in the art that 
variations may be made without departing from the spirit 
of the invention or the scope of the appended claims. 
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THE EMBODIMENTS OP THE mVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS* 
1. An extruding apparatus which extrudes continuous 

length of hollow plastic product, said apparatus 
5 coinprising an extruder which feeds molten plastic through 
die equipment to a mold tunnel formed by side by side 
moving mold blocks, the plastic product being shaped 
within the mold tunnel, said apparatus including means to 
provide air turbulence to assist in setting shape of the 
product, said means comprising an air moving member which 
is located internally of the product in the mold tunnel, 
a power source for said air moving member, said power 
source being located externally of the mold tunnel, and a 
power transfer which feeds from said power soTirce through 
15 die equipment to said air moving member. 

2. An extruding apparatus as claimed in Claim 1 
wherein said apparatus comprises a vacuum forming plastic 
pipe extruder including a cooling plug within the mold 

20 tunnel, the product comprising a hollow pipe shaped 

between the mold blocks and the cooling plug, said air 
moving meinber being located downstream of and adjacent to 
the cooling plug, said power transfer feeding through the 
-cooling plug to the air moving maiiber. 

25 

3. An extruding apparatus as claimed in Claim 1 
wherein said air moving member ccnnprises a rotor. 

4. An extruding apparatus as claimed in Claim 3 
30 wherein said rotor, comprises a bladed wheel. 

5. An extruding apparatus as claimed in Claim3 
wherein said rotor con^jrises a plurality of blades having 
inner and outer blade portions, each of said blades being 

35 mounted at said inner blade portions to a common mounting 
shaft for rotating said blades, said inner and outer 
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blade portions being arranged such that said outer blade 
portions provide greater positive air pressure than said 
inner portions to produce a low pressure air draw at said 
inner blade portions. 

6. An extruding apparatus as claimed in Claim 5 
wherein said mold tunnel has an open downstream end, the 
positive air pressure produced by said rotor causing an 
exhausting of air along the pipe through the downstream 
end of the tunnel, the low air pressure air draw 
providing fresh make up air to be drawn into the tunnel 
through the downstream end of the tunnel. 

7. An extruding appeuratus as claimed in Claim 3 
15 wherein said transfer member comprises a rotary shaft 

extending through said die equipment and the cooling plug 
to said rotor. 
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8. An extruding apparatus as claimed in Claim 7 

including a motor for rotating said shaft, said motor 
being located externally of said die equipment and 
receiving power from an electrical power source. 

S. An extruding appeuratus as claimed in Claim 3 

25 including a motor for tximing said rotor, said motor 
being coupled with rotor in said mold tunnel, said 
transfer m^nber coni>rising a an electrical power cord 
running through said die equipment and said cooling plug 
from a source of electric power to said motor. 

30 

10. An extruding apparatus as claimed in Claim 3 
wherein, said rotor is driven by a water txirbine adjacent 
said rotor in said mold tunnel, said transfer member 
con?>rising a flow channel through said die equipment and 
35 said cooling plug, send flow channel delivery water under 
pressure from a source of pressiirized water externally of 
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said die equipment to said water tiirbine. 

11. An extruding apparatus a claimed in Claim 3 
including a water supply for adding water to the air 
5 moved internally of the pipe by said air moving member. 
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furnish a cogy i^i the international application (Rule 49. i(a-^£r». 
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Via: Facsimile 01 1 -49-89-2399-4465 

The International Preliminary Examining Authority 
European Patent Office 
D-80298 Munich 
Germany 

Attention: Formalities Officer 
Dear Sir: 

In response to the Written Opinion kindly amend that above application by 
replacing the first page of claims presently on file with the enclosed pages of claims, 
Also enclosed is a hand marked copy of the first page of claims showing two very 
simple amendments made to claim 1 in the application. More specifically, claim 1 has 
been amended to define that the means to provide air turbulence comprises a 
powered air moving member and that the power source is used for powering the air 
moving member. 



Claim 1 as originally filed with this application and as amended by this 
amendment distinguishes over the prior art cited by the Examiner. If the Examiner will 
look for example to Figure 1 of the application the Examiner will see a powered air 
turbulator 17 located Intemaliy of the mold tunnel of the appansitus. A power source 21 
is located externally of the apparatus and a power transfer means in the form of an 
elongated shaft 19 feeds from the power source 21 through the die tooling to turbulator 
17. 



SJ-11889WO Page 2 

PCT/CA2003/001 720 

The above combination of features found in newly submitted daim 1 
cleariy distinguishes over the prior art cited by the Examiner. More specifically, 
reference WO 98/52739 does not show a powered air turtjulator located Intemally of a 
mold tunnel. Furthemiore, rather than having a power transfer member feeding 
through die tooling, this particular prior art references shows an air passage through 
the die tooling. Air is fed through that die tooling and impacts with a baffle 15 Internally 
of the mold tunnel. This piece of prior art cleariy does not show a power transfer 
member extending through die tooling to a power operated air turbulator intemally of a 
mold tunnel. 

Admittedly, United States Patent 5,525,289 shows in Figure 6 a power 
operated fan located internally of a mold tunnel. However, there is no power transfer 
from an external power source feeding through the die tooling to the fan. In contrast, 
as per Rgure 5 of this patidnt. the power for operating the fan In the '289 reference Is 
from a source which feeds upstream through the pipe to the fan and not downstream 
from the die tooling to the fan. 



Applicant's invention Is a substantial advance over what is shown In the 
'289 patent In accordance with the present Invention with the power transfer feeding 
through the die tooling there Is no concem as to how the pipe will be pulled off of the 
apparatus. In other words, the power transfer to the air turbulator does not affect the 
downstream pipe release end of the apparatus. 

A further and very Important difference between Applicant's Invention and 
what is shown In the "289 patent Is found In daim 2 of the present application. More 
specifically, claim 2 cleariy defines as supported by all of Applicant's drawings that 
Applicant's powered air moving member is located downstream of Applicant's cooling 
plug. According to this arrangement, the cooling plug which operates independently of 
the air turbulator Initially sets the shape of the pipe and only after that does the air 
turbulator come Into effect In holding the shape of the pipe. In contrast, in the '289 
patent the fan shown in Figure 6 of that patent Is actually located Intemally of the 
cooling plug. The fan Is therefore used In conjunction with and draws support from the 
cool air located within the cooling plug. This is cleariy different from what Is defined in 
Applicanf s claim 2 of the present application. 

In view of the fact that all of the remaining claims are ultimately dependent 
upon daim lit Is Applicant's position that these dalms additionally distinguish over the 
prior art. 
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In view of the above. Applicant's awaits tlie results of further examination 
of this application. 

Resor^tfuU^/sul: 



SJ:jmc 
Enclosure 



A^e^Tonbehalf bf A^ppcant 
T. Scott Johnsor 
(416)368-8311 
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THE EMBODIMENTS OF THE XNVENTION IN WHICH AN EXCZiUSlVE 
PROPERTY OR PRIVIZiEGE IS CIAIMED ARE DEFINED AS FOZiI«OWS: 

1. An extruding apparatus which extrudes continuous 

length of hollow plastic product, said apparatus 
comprising an extiruder which feeds molten plastic through 
die ec[uipment to a mold tunnel formed by side by side 
moving mold blocks, the plastic product being shaped 
within the mold t\innel, said apparatus including means to 
provide air turbulence to assist in setting shape of the 
product, said means comprising a powered air moving 
member which is located internally of the product in the 
mold tunnel, a power source for powering said air moving 
member, said power source being located externally of the 
mold txannel, and a power transfer which feeds from said 
power source through said die equipment to said air 
moving member. 



2. An extruding apparatus as claimed in Claim 1 
wherein said apparatus comprises a vacuum forming plastic 
pipe extruder including a cooling plug within the mold 
tunnel, the product comprising a hollow pipe shaped 

'between the mold blocks and the cooling plug, said air 
moving member being located downstream of and adjacent to 
the cooling plug, said power transfer feeding through the 
cooling plug to the air moving member. 

3. An extruding apparatus as claimed in Claim 1 
wherein said air moving member comprises a rotor. 

4. An extruding apparatus as claimed in Claim 3 
wherein said rotor comprises a bladed wheel. 

5. An extruding apparatus as claimed in C^k^m 3 
wherein said rotor comprises a plurality of blades having 
inner and outer blade portions, each of said blades being 
mo\inted at said inner blade portions to a common moiinting 
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sha£t for rotating said blades, said inner and outer 
blade portions being arranged such that said outer blade 
portions provide greater positive air pressure than said 
inner portions to produce a low pressure air draw at said 
inner blade portions. 

6. An extruding apparatus as claimed in Claim 5 
wherein said mold tunnel has an open downstream end, the 
positive air pressure produced by said rotor causing an 
exhausting of air along the pipe through the downstream 
end of the txinnel, the low air pressure air draw 
providing fresh make up air to be drawn into the tunnel 
through the downstream end of the tunnel. 

7. An extruding apparatus as claimed in Claim 3 
wherein said transfer member comprises a rotary shaft 
extending through said die equipment and the cooling plug 
to said rotor. 

8. An extruding apparatus as claimed in Claim 7 
including a motor for rotating said shaft, said motor 
being located externally of said die equipment and 
receiving power from an electrical power source. 

9- An extruding apparatus as claimed in Claim 3 

including a motor for turning said rotor, said motor 
being coupled with rotor in said mold tunnel, said 
transfer member comprising a an electrical power cord 
running through said die equipment and said cooling plug 
from a source of electric power to said motor. 

10. An extruding apparatus as claimed in Claim 3 

wherein said rotor is driven by a water turbine adjacent 
said rotor in said mold tunnel, said transfer member 
comprising a flow channel through said die equipment and 
said cooling plug, send flow channel delivery water under 
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pressure from a source of pressurized water externally of 
said die equipment to said water turbine. 

11. An extruding apparatus a claimed in Claim 3 
5 including a water supply for adding water to the air 
moved internally of the pipe by said air moving member . 



-1 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS t 

1. An extruding apparatus which extrudes continuous 

length of hollow plastic product, said apparatus 
comprising an extruder which feeds molten plastic through 
die equipment to a mold tunnel formed by side by side 
moving mold blocks, the plastic product being shaped 
within the mold tunnel, said apparatus including means to 
provide air turbulence to ^ssistinsetjting shape of the 
product, said means comprising Aaaw^ir moving member which 
is located internally of the product in the mold tunnel, 
a power source forj^al^^a&r moving member, said power 
source being located externally of the mold tunnel, and a 
power transfer which feeds from said power source through 
die equipment to said air moving member. 

2. An extruding apparatus as claimed in Claim 1 
wherein said apparatus coicsprxses a vacuum forming plastic 
pipe extruder including a cooling plug within the mold 
tunnel, the product comprising a hollow pipe shaped 
between the mold blocks and the cooling plug, said air 
moving member being located downstream of and adjacent to 
the cooling plug, said power transfer feeding through the 

•cooling plug to the air moving member. 

3. An extruding apparatus as claimed in Claim 1 
wherein said air moving member coinprises a rotor. 

4. An extruding apparatus as claimed in Claim 3 
wherein said rotor comprises a bladed wheel. 

5. " An extruding apparatus as claimed in Claim3 
wherein said rotor con?)rises a plurality of blades having 
inner and outer blade portions, each of said blades being 
mounted at said inner blade portions to a common mounting 
shaft for rotating said blades, said inner and outer 
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JM1NARV.GXAMINING AUTHORITY 
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JOHNSON, Scott, T. 
Dennison Associates 
133 Richmond Street West 
Suite 301 

Toronto, Ontario M5H 2L7 
CANADA 


PCT 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PREUMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 


Date of mailing 

((fayAnonth^eai) 09.02.2005 


Appiicanrs or agenfs file reference 


IMPORTANT NOTIFICATION 


International application No. 
PCT/3A0a01720 


International filing date (OayAnonth^ear) 
12.11.2003 


Priority date (dayAnonlh^ear) 
18.11.2002 


Applicant 

LUPKE, Manfred A. A. et al. 



1 , The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
intemational preliminary examination report and its annexes. If any, established on the international 
application. 



2. A copy of the report and its annexes, if any. is being transmitted to the Intemational Bureau for 
communication to all the elected Offices. 



3. Where required by any of the elected Offices, the Intemational Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 



The applicant must enter the national phase before each elected Office by perfomiing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later In some Offices) 
(Article 39(1)) (see also the reminder sent by the Intemational Bureau with Fonm PCT>IB801). 

Where a translation of the Intemational application must be fumtehed to an elected Office, that translation 
must contain a translation of any annexes to the intemattonal preliminary examination report. It is the 
applicant's responsibility to prepare and fumish such translation diredUy to each elected Office concemed. 

Forfurther details on the appHcable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step 
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of intemational 
preliminary examination and ttiat "any Contracting State nnay apply additional or different criteria for the 
purposes. of deciding whether. In that State, the claimed inventions is patentable or not" (see also Article 
27(5)), Such additional criteria may relate, for example, to exemptiorts from patentability, requirements for 
enabling disclosure, clarity and support for the claims. 



Name and mainng address of the fritemational 
preOmbttuy examining authoflty: 

European Patent Office 
D-S0298 Munich 

Tel. +49 89 2399 -OTx: 523656 epmud 
Fax:449 89.2399-4465 



Authorized Officer 
Vatel. M 

Tet 449 89 2399-8225 
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PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicants or agents file reference 
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FOR FURTHER ACTION Notification of Transmittal of International 

rxjn rwn i ncn i iv#n prenmlnaiy Examination Report (Forni PCTilPEAAH6) 


International application No. 
PCTX3A 03^)1720 


international filing date (day/tnonffayeai) 
12.11.2003 


Priority date (dayJtnonth/^ear) 
18.11^002 


International Patent Classmcation (IPG) or both national classification and IPC 
B29C47^0 


Applicant 

LUPKE, Manfred A. A. et al. 



1 . This intematkmai preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 sheets, including this cover sheet 



El This report Is also accompanied by ANNEXES, i.e. sheets of tfie description, claims andbr drawings which have 
been amended and are the basis for this report arKibr sheets containing rectifications made before this Authorily 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

Theseannexesconsistof atotalof 3 sheets. 



3. This report contains indications relating to the following items: 

Basis of the opinion 
Priority 

Non-estabfishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(iD with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international appfication 

Certain ot)servations on the international appfication 



1 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of subimssian of Ihe aemand 
06.05.2004 


Date Of completion of IMS report 
09.02.2005 


IMame and mafflng address of ttte faitemaaonal 
preOmlnaiy examining authort^ 

- European Patent Office 
^ O40298 Municli 

Tel.«49892399-0Tx6236S6epinud 
■ Fax: 449 89 2399 '4465 


Authorized OfHcer 

Lorente Munoz. N \ ^ 
Telephone No. •»49 89 23994989 ^''C^-'^ 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No, PCT/DA 03A)1 7 20 

I. Basis of the report 

1 . With regard to the elements of the International application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as 'originally filed' 
and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70. 1 7)): 

Description, Pages 

1-8 as originally filed 

Claims, Numbers 

1-11 filed with telefax on 03.08^004 

Drawings, Sheets 

1^-6^ as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority In the following language: , which is: 

□ the language of a translation fumished for the purposes of the intemational search (under Rule 23.1 (b)). 

□ the language of pubUcation of the intemational application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of intemational preliminary examination (under 
Rule 55-2 andfer 55.3). 

3. VWth regard to any nucieotide an<tt>r amino acid sequence disclosed In the intemational application, the 
intemational preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written fomi. 

□ filed together with the intemational application in computer readable fonn. 

□ fumished subsequently to this Authority in written form. 

□ fumished subsequently to this AuUiortty in computer readat>le form. 

□ The statement that the subsequently fumished written sequence listing does not go l>eyond the disclosure 
In the intemational application as filed has been fumished. 

□ The statement that the information recorded In computer readable fomi is klentical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT^A 03/Dl 720 



5. □ This report has been established as if (some of) the amendments had not been made, since thev have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). ley nave 

(Any replacement sheet containmg suc/i amendments must be refened to under item 1 and annexed to mis 
6- Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability: 
citations and explanations supporting sucli statement «HF»«io""y, 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



5-11 
1-4 



1-11 
1-11 



2. Citations and explanations 
see separate slieet 
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INTERNATIONAL PREUMINARY International application No. PCT/CA 03/01720 
EXAMINATION REPORT - SEPARATE SHEET 

Reference is made to the following document: 
D1: US-A-5 525 289 
Rg Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
Industrial applicability; citations and explanations supporting such statement 

1 The application relates to an extruding apparatus for hollow plastic products with 
continuous length, said apparatus including means to provide air turbulence to assist 
in setting tiie shape of the product 

2 The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1. 

3 This document shows an extruding apparatus which extrudes continuous length of 
hollow plastic product (see abstract, figure 1) comprising the following features (the 
references in parentheses applying to this document): 

an extruder which feeds molten plastic through die equipment to a mold tunnel 
fomied by side by side moving mold blocks, the plastic product t)eing shaped 
within the mold tunnel, 

said apparatus including means to provide air turbulence to assist in setting 
shape of the product, 

said means comprising a powered air moving member which is located 
intemally of the product in the mold tunnel, a power source for said air moving 
member, said power source being located externally of the mold tunnel, and a 
power transfer which feeds from said power source through die equipment to 
said air moving member (implicitly disclosed: there must t>e a power source for 
the air moving member placed outside the die equipment). 

The subject-matter of claim 1 is therefore not novel (Article 33(2) PCT). 

4 In view of document D1 , the additional features set out in dependent claims 2 to 4 are 
also already Icnown and therefore the subject-matter of these claims is also not novel 



R>mt PCT/Separets SheeM09 (Sheet 1) (EPOVVpifl 1997) 



INTERNATIONAL PREUMINARY International application No. PCT/CA 03/01 720 

EXAMINATION REPORT - SEPARATE SHEET 



(Article 33(2) PCT). 



5 The features set out in dependent claims 5 to 1 1 concern design means which the 
person skilled in the art would take at his discretion and do not appear to involvean 
inventive step (Arttele 33(3) PCT). 

6 Claims 1 to 1 1 meet the requirements of the PCT with respect to the Industrial 
applicability (Article 33(4) PCT). 

CLARITY 



7 The application does not meet the requirements of Arttele 6 PCT, because claims 7, 
9 and 10 are not clear. In partteular, the reference to the ' transfer membei* isnot 
clear, since this feature does not appear to have been disctosed in thepreceding 
claims. 

MINOR OBJECTIONS 



8 . Independent claim 1 is not in ttie two-part form In accordance with Rule 6.3(b) PCT, 

which in the present case would be appropriate, with those features known in combi- 
nation from the prior art (document D1) being placed in the preamble (Rule 6.3(b)(i) 
PCT) and with the remaining features being included in the charecterising part (Rule 
6.3(b)(ii) PCT). 

9 The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

1 0 Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed In the document D1 is not mentioned in the description, nor is this 
document identified therein. 
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TOE EMBODaaafiNTS OP THE mVEHTIOM IN WHICH AN BXCLUSIVB 
PROPERTY OR PRIVII.BGB IS dAZHED ARB PBPINEP AS FOI^LOWSt 
1. An extruding apparatus which extrudes continuous 

length of hollow plastic product , said apparatus 
5 conpriBing an extruder vhLcki feeds molten plastic through 
die equipment to a mold tunnel formed by side by side 
moving mold blocks, the plastic product being shaped 
within the mold tunnel, said apparatus including means to 
provide air turbulence to assist in setting shape of the 

10 product, said means ccaiprising a powered air moving 

meiriber which is located internally of the product in the 
mold tunnel, a power source for powering said air moving 
roeinber, said power source being located externally of the 
mold tunnel, and a power trapsfer which feeds from said 

IS power source through said die equipment to said air 
moving member. 

2. An extruding apparatus as claimed in Claim 1 

»*erein said apparatus comprises a vacuum forming plastic 

20 pipe extruder including a cooling pltig within the mold 
tunnel, the product comprising a hollow pipe shaped 
between the mold blocks and the cooling plug, said air 
moving meniber being located downstream of and adjacent to 
■ the cooling plug, sedd power transfer feeding through the 

25 cooling plug to the air moving member. 

3* An extruding apparatus as claimed in Claim 1 

wherein ssdLd air moving meober coBngprises a rotor. 



30 4. An extruding apparatus as claimed in Claim 3 

wherein said rotor coxtprises a bladed wheel. 

5. An extruding apparatus as claimed in Claim 3 

wherein said rotor cooprises a plurality of blades having 
35 inner and outer blade portions, each of said blades being 
mounted at said inner blade portions to a common mounting 



MjBlVJBAISmi 12:41 AMENDED SHEET.jg4 pjj^ 




- 10 - 



sha£t for rotating eaid blades, said inner and outer 
blade portions being arranged such tliat said outer blade 
portions provide greater positive air pressrire tban said 
inner portions to produce a low pressure air draw at said 
5 izmer blade portions. 

6. An extruding apparatus as claimed in Claim 5 

\(^erein said mold tuxmel has an open downstream end, the 
positive air pressure produced by said rotor causing an 
10 exhausting of air along the pipe through the downstream 
end of the tunnel, the low air pressure air .draw 
providing fresh make up air to be drawn into the tunnel 
through the downstream end of the tunnel. ^ 

15 7- An extruding apparatus as claimed in Claim 3 

wherein said transfer mexnber comprises aj rotary shaft 
extending through said die equipment an^ the cooling plug 
to said rotor. 

20 B. An extruding apparatus as cleiimed in Claim 7 

including a motor for rotating said i^haft, said motor 
being located externally of said die ' equipment and 
receiving power from an electrical power source. 

25 9. An extruding apparatus as claimed in Claim 3 

including a motor for tuzning said rotor, said motor 
being coupled with rotor in said mold tunnel, said 
transfer mesOber comprising a an electrical power cord 
running through said die equipment and sud cooling plug 

30 from a source of electric power to said motor. 

10. An extruding apparatus as claimed in Claim 3 
wherein said rotor is driven by a water turbine adjacent 
said rotor in said mold tunnel, said transfer meniber 
35 coicprising a flow channel through said die equipment and 
said cooling plug, send flow channel delivery water under 
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P.BT/QB 



. praseurs from a source of pressurized water externally; p£ 
said die equipment to said water turbine. 

11. An extruding apparatus a cleujned in Claim 3 
5 including a water supply for adding water to the air 
moved internally of the pipe by said air moving member. 
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An extruding apparatus which extrudes continuous length of hollow plastic 
product has an extruder (3) which feeds molten plastic through die equipment (5) 

to a mold tunnel (7) formed by side by side moving mold blocks (9) . The 
apparatus includes air turbulence inteimally of the product within the mold 
tunnel to assist in setting shape of the product. The air turbulence is provided 

by an air moving member (17) located internally of the product within the mold 
tunnel and a power source for the air moving member. The power source is located 

externally of the mold tunnel and a power transfer is provided to feed power 
from the power source through the die equipment to the air moving member without 

cooling of the die equipment. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. An extruding apparatus which extrudes continuous 

length of hollow plastic product, said apparatus 
5 comprising an extruder which feeds molten plastic through 
die equipment to a mold tunnel formed by side by side 
moving mold blocks, the plastic product being shaped 
within the mold tunnel, said apparatus including means to 
provide air turbulence to assist in setting shape of the 

10 product, said meems comprising an air moving member which 
is located internally of the product in the mold tunnel, 
a power source for said air moving member, said power 
source being located externally of the mold txinnel, and a 
power transfer which feeds from said power source through 

15 die equipment to said air moving member, 

2 . An extruding apparatus as claimed in Claim 1 
wherein said apparatus comprises a vacuum forming plastic 
pipe extruder including a cooling plug within the mold 

20 tunnel, the product comprising a hollow pipe shaped 

between the mold blocks and the cooling plug, said air 
moving member being located downstream of and adjacent to 
the cooling plug, said power transfer feeding through the 
cooling plug to the air moving member. 

25 

3 . An extruding apparatus as claimed in Claim 1 
wherein said air moving member comprises a rotor, 

4. An extruding apparatus as claimed in Claim 3 
30 wherein said rotor comprises a bladed wheel. 

5. An extruding apparatus as claimed in Claim3 
wherein said rotor comprises a plurality of blades having 
inner and outer blade portions, each of said blades being 

35 mounted at said inner blade portions to a common mounting 
shaft for rotating said blades, said inner and outer 
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blade portions being arranged such that said outer blade 
portions provide greater positive air pressure than said 
inner portions to produce a low pressure air draw at said 
inner blade portions . 

5 

6. An extruding apparatus as claimed in Claim 5 
wherein said mold tunnel has an open downstream end, the 
positive air pressure produced by said rotor causing an 
exhausting of air along the pipe through the downstream 

10 end of the tunnel, the low air pressure air draw 

providing fresh make up air to be drawn into the t\mnel 
through the downstream end of the tunnel. 

7 . An extruding apparatus as claimed in Claim 3 
15 wherein said transfer member comprises a rotary shaft 

extending through said die equipment and the cooling plug 
to said rotor. 

8 . An extruding apparatus as claimed in Claim 7 
20 including a motor for rotating said shaft, said motor 

being located externally of said die equipment and 
receiving power from an electrical power source. 

9 . An extruding apparatus as claimed in Claim 3 
25 including a motor for turning said rotor, said motor 

being coupled with rotor in said mold tunnel, said 
transfer member coitqprising a an electrical power cord 
running through said die equipment and said cooling plug 
from a source of electric power to said motor. 

30 

10. An extruding apparatus as claimed in Claim 3 
wherein said rotor is driven by a water turbine adjacent 
said rotor in said mold tunnel, said transfer member 
comprising a flow channel through said die equipment and 

35 said cooling plug, send flow channel delivery water under 
pressure from a source of pressurized water externally of 
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said die equipment to said water turbine. 

11. An extruding apparatus a claimed in Claim 3 

including a water supply for adding water to the air 
5 moved internally of the pipe by said air moving member. 
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